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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)^ Responsive to communication(s) filed on 26 November 2003 . 
2a)D This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) E3 Claim(s) 1^3 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) U3 is/are allowed. 

6) D Claim(s) 4 and 5 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on 26 November 2003 is/are: a)G<] accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) S The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 
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1 .□ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
FUEL CELL HAVING A HYDROPHILIC SUBSTRATE LAYER 

Examiner: Williams S.N. 10/722,946 Art Unit: 1745 January 23, 2006 

Response to Preliminary Remarks 

Applicant's remarks filed on 1 1/26/2003 regarding rejection of claim 4 have been fully 
considered but they are not persuasive. 

Oath/Declaration 

Applicant is now required to submit a substitute declaration or oath to correct the 
deficiencies set forth: the reference to application 09/466,701 , filed December 17, 
1999, as a pending application is incorrect. The correct status of this application is 
abandoned. Correction required. The substitute oath or declaration must be filed within 
the THREE MONTH shortened statutory period set for reply in the "Notice of 
Allowability" (PTO-37). Extensions of time may NOT be obtained under the provisions 
of 37 CFR 1 .1 36. Failure to timely file the substitute declaration (or oath) will result in 
ABANDONMENT of the application. The transmittal letter accompanying the 
declaration (or oath) should indicate the date of the "Notice of Allowance" (PTOL-85) 
and the application number in the upper right hand corner. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



Claims 4 and 5 are rejected under 35 USC 102(e) as being unpatentable over Dufner et 
al. (US 6,024,848). Dufner et al. (Dufner) discloses a fuel cell comprising the following 
components: 

a membrane electrode assembly comprising a polymer electrolyte membrane 
(30) and is positioned between two substrate layers (a porous anode support plate and 
a porous cathode support plate) See 46 and 50 of Figure 2. Each of the support plates 
(stated as substrate layer by Dufner) contain discrete porous hydrophilic and 
hydrophobic regions (Column 5 Lines 27-53, Column 8 Lines 25-59) 

each porous anode and cathode support plate having a contact bi-layer or 
"diffusion layer" disposed between the membrane electrode assembly and the 
hydrophilic substrate layer of the anode support plate and the cathode support plate, 
each contact bi-layer compromises hydrophobic gas passages and hydrophilic liquid 
passages (Column 5 Line 36-46, Column 6 Line 24-31) See 44 and 48 of Figure 2. It is 
noted that Claim 5 does not require the existence of the diffusion layer disposed 
between the membrane electrode assembly and at least one hydrophilic substrate layer. 
Due to the open claim language, this reference meets the limitations of claim 5. 

a first and second water transport plate adjoining the anode support plate and the 
cathode support plate in that order (Column 5 Lines 52-60), and each water transport 
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plate has a passageway for a coolant stream and a passageway for a reactant gas 
stream; See 60 and 66 of Figure 2. 

Each fuel cell has a means for creating a predetermined pressure differential 
between the coolant stream and the reactant gas stream. The reactant gas stream 
passes through the water transport plates at a pressure that is about 2-3 psi greater 
than the coolant stream passing through the water transport plates. (Column 8 Lines 
19-25). Dufner dose not explicitly express that the pressure differential is in the range 
of "more than 0.2 psi and less than 1.7 psi". However, Dufner does disclose that the 
pressure differential is about 2-3 psi. (Column 8 Lines 19-21). The range of about 2-3 
psi differential includes "more than 0.2 psi and less than 1 .7 psi". See Wertheim, 541 
F.2d257, 191 USPQ 90 (CCPA 1976) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4 and 5 are rejected under 35 USC 103(a) as being unpatentable over Dufner et 
al. (US 6,024,848) in view of Reiser (US 5,853,909). Dufner as discussed above 
discloses an electrochemical cell with a porous support plate operating with a pressure 
differential that is about 2-3 psi. Reiser et al. (Reiser) discloses an ion exchange 
membrane fuel cell power plant with water management pressure differentials. The fuel 
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cell of this reference employs a water management system consisting of fine pore plate 
assemblies, water transport plates. (Column 2 Lines 5-27) The water transport plates 
have oxidant, fuel gas and coolant channels (Column 3 Line 56-59). 

The general operating conditions require that the oxidant reactant gas be 
pressurized to a pressure that exceeds the coolant loop pressure by a predetermined 
pressure differential. The oxidant reactant (cathode) flow fields are maintained at a 
pressure greater than that of the coolant water flow fields to ensure movement of 
product water from the cathode side of the membrane to the coolant flow field. This is 
predetermined pressure differential 1 . Also, the reactant fuel gas (anode) flow fields are 
maintained at a pressure greater than that of the coolant water flow fields to ensure 
delivery of coolant water to the anode side of the membrane to keep it from drying out 
but without flooding occurring. This is predetermined pressure differential 2 (Column 2 
Line 27-50 and Column 4 Lines 46-60) See Figure 3. 

Riser teaches that the predetermined pressure differential settings may vary 
depending on the plant size, power output, internal pressure of the reactants, and the 
like. (Column 4, Line 63) Riser also discloses that the correct pressure differentials are 
needed for the proper operation of the power plant. It is commonly known in the art 
that as the fuel cell operates, hydrogen ions travel through the cell membrane and water 
is carried over with the hydrogen ions. This presents two problems that have to be 
addressed, flooding of the cathode side of the membrane and the drying out of the 
anode side of the membrane. The occurrence of either of these problems can result in 
malfunction of the power plant. (Column 1 Lines 15-30) Therefore, any predetermined 
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pressure differential values that do not alleviate these problems may result in poor 
performance of the power plant. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to vary the independent and by association the dependent 
operating parameters (this includes operating pressure differentials 1 and 2) of the fuel 
cell to ensure proper and optimal performance of the power plant. Therefore it would 
have been obvious for one having ordinary skill in the art to combine the teachings of 
Dufner (who meets the claim limitations with the exception of explicitly stating the 
operating pressure range) and Reiser to produce a fuel cell having an operating 
pressure differential in the range of more than 0.2 psi and less than 1 .7 psi to ensure 
proper operation of the fuel cell power plant. The optimization of parameters is not 
novel. See Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Allowable Subject Matter 

Claims 1-3 are allowed. 

Reasons for the indication of allowable subject matter are below: 
The present invention claims a fuel cell having a partially hydrophobic porous 
carbon fluoropolymer particulate composite diffusion layer disposed between at least 
one hydrophilic substrate layer and the membrane electrode assembly where the 
diffusion layer comprises about 10 percent fluoropolymer by weight. 

The closest prior art of record, Dufner et al. (US Pat. No. 6,024,848) discloses a 
particulate composite diffusion layer disposed between the hydrophilic substrate layer 
and the membrane electrode assembly. The diffusion layer comprises a hydrophilic 
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phase as well as a hydrophobic phase. The hydrophilic phase comprises approximately 
30 to 70 percent by weight carbon black and about 70 to 30 percent by weight of 
NAFION (a proton exchange resin which is a fluoropolymer). See Column 6, Line 51 
through Column 7, Line 22). The hydrophobic phase comprises approximately 65 to 35 
percent of a hydrophobic polymer by weight and 35 to 65 percent of carbon black by 
weight. However, Dufner et al. does not disclose or suggest that the total amount of the 
fluoropolymer material (to include NAFION and the hydrophobic polymer) in the 
diffusion layer is about 10 percent by weight of the diffusion layer. 

The present invention also claims a fuel cell with a diffusion layer disposed 
between at least one of the hydrophilic substrate layer and the membrane electrode 
assembly with the thickness of the diffusion layer being within the range of more than 5 
microns and less than 25 microns. The closest prior art of record, Dufner et al. (US Pat. 
No. 6,024,848) discloses a diffusion layer (44 and 48 in Figure 2) between the 
hydrophilic substrate layer (46 and 50 in Figure 2) and the membrane electrode 
assembly (30, 36, and 38 in Figure 2) but Dufner et al. does not disclose or suggest that 
the thickness of the diffusion layer is in the range of more than 5 microns and less than 
25 microns. On page 21 line 14, the applicant discusses the significance of the 
thickness of the diffusion layer in relation to the removal of product water. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shermanda L. Williams whose telephone number is 
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(272) 571-8915. The examiner can normally be reached on Monday-Thursday 7 AM - 
4:30 PM and alternating Fridays 7:00 AM - 3:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (272) 571-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



PATRICK JOSEPH RYAN 
SUPERVISORY PATENT EXAMINER 




